Essential light chain modulates phosphorylation-dependent regulation of smooth muscle myosin.
To examine the functional role of the essential light chain (ELC) in the phosphorylation-dependent regulation of smooth muscle myosin, we replace the native light chain in smooth muscle myosin with bacterially expressed chimeric ELCs in which one or two of the four helix-loop-helix domains of chicken gizzard ELC were substituted by the corresponding domains of scallop (Aquipecten irradians) ELC. All of these myosins, regardless of the ELC mutations or regulatory light chain (RLC) phosphorylation, showed normal subunit constitutions and NH(4)(+)/EDTA-ATPase activities, both of which were similar to those of native myosin. None of the ELC mutations changed the actin-activated ATPase activity of myosin in the absence of RLC phosphorylation. However, in the presence of RLC phosphorylation, the substitution of domain 1 or 2 in the ELC significantly decreased the actin-activated ATPase activity, whereas the substitution of both of these domains did not change the activity. In contrast to myosin, the domain 2 substitution in the ELC did not affect the actin-activated ATPase activity of single-headed myosin subfragment 1. These results suggest an interhead interaction between domains 1 and 2 of ELCs which is required to attain the full actin-activated ATPase activity of smooth muscle myosin in the presence of RLC phosphorylation.